OCT o 

Applicant : 
Appl . No . 
Filed: 
For : 



Attorney Docket No. : 

IN THE U.S. PATENT AND TRADEMARK OFFICE 
Yoshiyuki YAKABE 
10/606, 773 
June 27, 2003 

OPTICAL AMPLIFIER AND OPTICAL FIBER 
LASER 



8013-1174 
PATENT 



LETTER 



Date: October 1, 2003 



Assistant Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
Sir : 

Under the provisions of 35 U.S.C. § 119 and 37 C.F.R. § 
1.55(a), the applicant (s) hereby claim(s) the right of priority 
based on the following application ( s ) : 



Country 
JAPAN 



Application No , 
2002-187988 



Filed 
June 27, 2002 



A certified copy of the above-noted application ( s ) is (are) 
attached hereto. 

If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 25-0120 for any 
additional fee required under 37 C.F.R. §§ 1.16 or 1.17; 
particularly, extension of time fees. 

Respectfully submitted, 
YOUNG & THOMPSON 

By 
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mmm 

±m& tmmu —if T^fe^O^ iC <fc *J H££ Lfc^Sr^JR-tS, Js&iB^® 

i: tff fa i/ - ^_h*P& n o) m ic l , ^ o trffaajsm^ £ iff ib — v±m 

nz%s±M7x,m -r * y & m sa v - if ±m& & b < am m u - if ±*p& y % _t & © 
tcfB«<z)i^-ifttipg^o 

CiWg3 ] tff|Bifi|i§^©#Mli7;i/^n^;i/3>^ife^^xT*&U, 

[»*314] t&IB*i|ii^li7y>f/^?SM&0^lc^$tiTVAS, 
£ l fr^ 3 ©V^fft** l ^IcfBtftf) 

[fl»#=S5] |ff|Bb-if_hm^^ 4 S 3/2 ^fc« 2 H 11/2 -efeU, ttfffil/- 

[If 6 ] b&IBH 1 fc#fifc^S®j@3fc©ilkKl± 9 6 0-98 

5 nmtftV, BfffBH2(DM#|g$:^1-^iil@3 l 6©M«{i7 8 0-7 9 0 n 
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[ft#£7j B&fBUl ©®fi#©fc#^1-5firi@#0>i&Rtt7 9 5-80 

5 nm^y, t9aa^2©®ja#s&*^ , r*ae^©ajitstt7 8 0-7 9 0 n 

[»#^9] KHS#i»«3.-y hB±©iatCttatS5 0 0 nm^±5 6 0 
nmJg*T<Z>*6H0>3fcfct8:£8 2 0 nmg±8 6 0 nm^T©©ffl©3t©^ 

[i#aio] «98B»i©aje#«i:iir»*2<oajB#«»ciiiAT, 4 s 3 
/2 -^ A 1 13/2 m®m'mm s i (cm 2 ) £ 4 i 13/2 ^ 4 s 3/2 ;g^iMas 2 (cm 2 ) 

£<DSts 1 /s 2 3^0. 2J^_t2. 2J^T£&£?&K©3fe&taSB^iie^#lCAit^ 
5#SStt5, ff^5jfr£ 9©VA-rtl^ l^lCiE^<Z)U-if*t*I3£o 

D (ppm) £U IJflB*(IIB«#i:«9IBJ»je3tfc©ffi2f^ffl*S:L (m) fcU 
B5fHmif'ITO^itfIHM3 , 6^cD^S#Mm®«$:S ( ^ m 2 ) £: b, t&ga*f?«g£C 
#JCA»StlSStflHJIftja3fc«)^tf-^^-S:P (mW) hbfcl§-£lC, D • L/ ( 
S • P) 0>|t# 1 JgiLt 1 Ofin^flBHfcfc'* J:3IC*/*3*lTV^S, »#^2^ 
1 0 ©V^*l# 1 9UCfB«£> U 

[»#3Si2] mmm&t.. v±m&£> w«»s«fci:*&<5i'- 
mmm^m^rmmt. mmmmm^nmm^— *?±m®.£<Dmiz&mv. & 

o ffffBSl£ip& £ 1MB U - if Jt*P& £ mm U - if Tifi £ V* ^ 1 s ti * — « b 
v n x * ;i/ ^ - ip<£«3t £ M ~? z> #±^7t^ >f it y t>mtia £ ti fe*gf@&# £: > 
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±m& t tuia u - if £ <d m icjxmftrt & ^ja-r s 1 <Dm&^m £ > 
£tem&z>m.Mz^-tz>mmybiz£iT. mmm^m^urm^L iz&&~?z>m 
mmzm&-tz>m2(DMM^m£zm u 

[i^n] BffiBL/-if±TOtt 4 s 3/2 *fei± 2 H 11/2 -e&u. t&aai/ 

1 2 {CgH^^^^T-f Ab-ifo 

4] BtrfHUl ©M;iB^a£^&t-£M®ft<2MH*9 6 0-9 

8 5 nmt'S'j, frffH^ 2 (Drnm^mzmm? zmmyt&mmt 1 8 o~7 9 o 
m&Jg.i 5] irffHS 1 (DMm^mznj&ir&mmyboWi-gkizi 9 5-8 

0 5 nm-e&U, BfrfHH2(Djg&^|g5:^"r^)lB&|B3 1 6(Z)i'^tt7 8 0-7 9 0 
[^H£tf>l¥IM&I&BJ!] 

[0 0 0 1] 
[0 0 0 2] 

($J;R1 4 5 0 nm~l 650nm) E r S+ ^tUy T A Aftifiplti 

(Erbium Doped Fiber Amplifier: J^T. r E D F 
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Aj t^Oo ) K <fc *J3fe*B*I#«ftB , 'CS>S, 1530-1560 n (C-B 
and), 1570—1610 n ( L - B a n d ) (D % tf% it M JC #1 J8 £ ft 

#£ftT£U, *HC, C-B and, L - B a n d IC*<fijlifef 1 6 
5 0 nm^te&^tf&BStlTV^o 
[0 0 0 3] 

LfrU IRIfCEDFAB, *£ifffi1&1fi&WLM"Z 1 6 1 0 n mg&lCRR&ftT 
£fttt, E r 3 Vt>0 4 I 13/2 - 4 I 15/2 0i#g(» (EU*©*^ 
g£«D lC<fc *;JfiPSS:^oTV>S®6#(Z)E D F AlCfeV^T, »I1610nm 

Signal Excited State Absorption (Signa 
1 ESA) : £AT, rff^ESAj fcv^. B9 1 *©^F# f £#SS) #38£ 

#}£E s aodtm^tTO— T*&£fc#>tCi&tf "bft&V^ 
[0 0 0 4] 

, £JB^tB&3fc#ra»tt*^3ftT^fcV^ 
[0 0 0 5] 

1 6 5 0 nm«©3ti|r*i«©— LTte, l"T-f • >f - • >f - • >f 
7^h-^^-f^;ni?- - l/^-X, «|8#»3^ 3 4 9 - 3 5 11 (1 
9 9 6^) j lC|a«3ft£, yVVM#> (Tm 3+ ) ^*7'yW^f7X7 7 
-f Aff 3 „ ^©iSlT'ti, 3 F 4 ^ 3 H 6 iil!W©%otft 

1. 8 5 /*mj£i2cDfc 0 -^|5#£, F^MDbfer^e^A (Tb) 

tC «k »J ©IRS 7?, r^^COmMfll^^T^^ 1 6 5 0 nmflCfeW 
SfNfcfifeffitf^fcSU 2 5 d Ba±©flJ#$:I5 1650-1670 nmJCfc 
VnT^LTVn^> 0 iO&ffiKlWUTli, 4fBH¥8 - 1 5 2 5 3 1 -^fgfCi U 
I*L<ffi«SftTV*S. 
[0 0 0 6] 
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#l (Tb) fc^AfSdi:. »3fcx*^/^-©*»^««T b >f *>tCiRJRanT 
^t>n5 Zl £ & i»^Wfc3ft/#3K&2Wttfl£3fc© E D F A ICjfc^T^S 

[0 0 0 7] 

H 2 #H 6 4 2 2-4 2 41 (1 9 9 0$) J IZ It, A L fc^ 

3?#^*:7 7-fV < UC;}5^T, #J#2 d B&ifil. 6 9 a mlZ& ^Xm^ l> t=.W 

[0 0 0 8] 

-ecDffi, -f^ttvu (Pr) &»jnbfe*-n/3^>f h^f^^tcisw* i 6 

5 0 nm»i|HB$/Sal/-S/s> (BKflOfciHiB 18^91* ECOC2 0 0 0, rf< 

x h^-^y h K5>r>»iPD- 1) ^, ?-*ynm (200 o$m^'W#«m^ 

^ a^ViJ-^X^-f ^»*##B- 10-114) ;&JB^fcfc<0fcflUil3*l 
[0 0 0 9] 

— • >f- • vf-, Xl/^ hD-n • 112 6#H1 0# 

6 4 9 - 6 5 1S (199 0$) J fC V V foOlX? X*P<D^ft tf ? A>f 

BIl GO'&Jb^^V b)HZm~? ioiC, 1 6 2 0~1 7 2 0 nmi:jA^S 
b)V*m-*Z>Z£tf5BbtlX\<^Z>o ( 4s 3/2' 2h 11/2 ) (D2 ' d<d 

mmt> X*;i/=?-^#$j8 3 0 cm'^'J, «fi©j»l*^^- (210c 

m" 1 ) ic<MJ3&Wfc&<J£#i/Tv^fc%*e>4xTv^. ^TT*tt, 4 s 3/2 £ 2 

H n/2 ^bfclO«t*4ti^ ( 4s 3/2» 2h 11/2 ) ^«2^-^ 
[0 0 10] 
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4 s3 /2 m^icM^$tifex;i/tr^A-r^->© 4 s 3/2 ^ 4 i l5/2 gmmm 
m®mm-& £t>* 4 s 3/2 -* 4 i 13/2 &®MmM& (Hi *tf>*f#c &#hc> aw* 

, * ft -6*1, 4 S 3/2 -^ 4 I 9/2 S^mm3#5t^©l 8^^j:^7^@S^«VN 0 
rcD^lCStm^ftSfttf)^*^ ^ft^ft 5 5 0 n mfajS, 8 50 nm#it 
ry^.^-.^-.^-.il/^hD^i'X - UZ-X, H2 
7f20^ 1 7 8 5- 1 7 8 61 (1 9 9 1^) j T?ti, 8 0 1 nm#-»fi 
®j@lC«fcS, 4 S 3/2 "^ 4 I 15/2 a#a)«3tS:5pJfflLfe 5 4 6 n m<D Is— if#§38# 
3R£3ftTv*5. £ib&c, ry^ . >f- . >f- • >f- . xu^ h a-^x • i/* 

-X, »2 7i2f, 1 8 4 - 1 8 61 (1 9 9 1^) j I'll 80 1nm#- 
$mj5fr£BlCj:£ 4 S 3/2 ^ 4 I 13/2 ^tf>#gft£fflV^ 8 5 0 n m#*it*g**#38# 
3ftTVx£ 0 

[0011] 

$e>lc> ry^f . 4- • >f- - >f- • ii/^ hn- • 13 it 

5#, 3 7 3 -3 7 41 (1995) j lCi:££, x;i/tf A^tXD 4 I n/2 
-JRetCfcfttf, St* 2. 7 # m^Lz-if^COlgSShlBl^piC, fflr* 2 . 7/im(D^ 

[0 0 12] 

EDFAH ftfiSCO £ £ »J , . &mMM<Dmm^1£tf 1 6 1 0 n mm«lC 

WIS 3 ft So 

[0013] 

Er 3 Vt>ffl ( 2h h/2' 4s 3/2 } "* 4 1 9/2® ****** tC * 

1 6 5 0 nmf ©«f ^©iffi&fT^*^ E r 3 Vt>ffi 4 I 13/2 $fi (M£5 

[0014] 
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tfmz£Z>£, < 2h h/2' 4s 3/2 ) Vtt^^&^fe^*^^-©^ 
S 3/2 -> 4 I 13/2 mmz&Z> 8 5 0 nmfffl^WiCJ: U£#&#lC»f £*l 
[0 0 15] 

Arpzfcfflt?z>iz.'<£-Dxmm-2tiz>. mmznt=.£®n&mzA s e (Am P i 

i f i e d Spontaneous Emission) £$¥-i£?iZ> 0 Z\(D£.o 
*ASEH ( 2h h/2' 4s 3/2 ) ^ 4l g/2^ fC ^ ^ 1 6 5 0 n mW©3fe*t*I 

[0 0 16] 

M#^^J5&«H^M®45iT^CO#ih^^>r > tc J: o T I&JR $ *x £ i: v^ e> ft -s^- 
[0 0 17] 

*i§0^cofifi(Z)a^{±, m*i 6 5 o nmmz.&^Tmmm<Dv-*?mm 

[001'8] 

mm & M$k & tc & <d 

±»B»S:3irt'rsfe«>, ##g^C9b-ifiifiiig#§te, ««l^4t(Z>#-9^S:e* 
^ o grjfHajSmfe £ MIS L/ - if _t*P& £ KTflB u - if T*P& £ © v > -f ti £: %» —St L 

mmmmmzmA^ti^mmytizj:^xmmmmmmzmu^n^mm^±m7^ 
m-f*y*MML. ttfia i/ - if _h*fi & ktie i/ - if £ © ra k m^m? & ^ 
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[0 0 19] 

«*tf#Jg/«Sft, *2©ajH#«K:J:oTajB«J«iftJRTfliffiK:#fl£"rs#±» 
7C*-f > # W - if -tiiffi =fc b < 1/ - if _h*£& * »J =fc _h^©m^{Cjg&0 s *i s 

■5«-&«aje«»i»iR (t^ESA) ©»^*«a»A&*i*ri:^e», 

[0 0 2 0] 

[0 0 2 1] 
[0 0 2 2] 

9 8 5 nmt'fe'J, iJfflB^ 2 ©©jB^SS:*^ SjaiS«©?at*tt 7 8 0-7 9 

t5i|B3t®Mtt7 9 5-8 0 5 nmtfey, ffiUm 2 <DmM^m*mf&1r Z> 
fflmytCDW^ZI 8 0 — 7 9 0 nmX*$>2>Mf&£-tZ>Z£tf&$. LV^ HSJ: 

tffg 2 ©jB&^#a©#JifjB^oM^«gH & dtt e> cd J: e> ft«5ffl £ i: {c J: y 
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[0 0 2 3] 
[0 0 2 4] 

fln*.T, t5IS#*Sr*S3.r.»/ NH±©|BlJCtt|R«5 0 0 n mj^_h 5 6 0 n m^T 
<DV&&<Dyb£.Wt&8 2 0 nmJt^J: 8 6 0 nm^lHW^ffl^^ 

LJj^ttSaifil 6 5 0 nm^fttt, x/l/lftf A>f ;f >tf> 4 S 3/2 -» 4 I 15/2 
jg#fCJ:£ 5 5 0 nmflffflgjRM^, 4 S 3 / 2 ^ 4 I 13 / 2 3S^C <t * 8 5 0 n 

£ x * jv * - gzmmm oy^mt & m & r n # «rig tc & * . 

[0 0 2 5] 

$^{C, tufB^10jB&^H#mtgrffH|g2(Z)Sj«H#miC^x.T, 4 S 3/2 ^ 4 I 13/ 
jllMsj (cm 2 ) i: 4 I 13/2 -^ 4 S 3/2 3g#^T®^s 2 (cm 2 ) fciBJfcsj 
/a 2^0. 2J^_t2. 2J^T^^-5^©3 I fc5:|fffBiti|iS^CAl*-r^#|g$: 

1. 5^±{C|Bj_t-r-2>r ^^BflBJC**. 
[0 0 2 6] 

sjrffi*t*ifflc#icasiiDS*isi&SBx^tr^A>r^->(Z)«a!S:D (ppm) 
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£mmmmft£o>Wis.ttmmmmz:s Um 2 ) mmmmmmzAMtsn 
2>mmmmyb<D'&tirty-Z:P (mw) tLt^m^iz, d • l/ cs ■ p) 

[0 0 2 7] 

*^M77^fAi/-iftt, Mmm&t. i/—*f±m&n. mmmm 
m&tmftz is-*fTm&tizto7LT, mm u ~ ^±m^Lt mm vrm&m 

&£<DMzmi;, mmm^mm^rmmt. mmm&m&tmmi'— *?±m&t: 

(D m iz ftg b , o Iff fBSJfim^ £ ttffB 1/ - if _bi|S& £ f&SB 1/ - if T*£M& © v > 

m t > mmmmmfo &c m a ® ic £ 0 t mmmmm& iz ma $ ti 
r^mam±m^m4 *y*mmv. mmv- *f±m& t mm v - if rm® tans 
Ks.m&mzm&'t&mKDmmmgiz.* mmmmmmzmAztis. m&mi 
amm^m. * m&c-t & mmmmyt^m^ mzm&z mn mmyt k&^t 
, mmmmwmw.i&Tmmz&&-tz>mm%f±m7Xim^ *y *mm is—*r±m& 
izrnm i/-4f±m®.& i j *)±&<Dmmzmm~? &m 2 <Dmm^®t*mi, 
> mm^mmmz. mutt? frxuvfrnym&x 1 ? mm^±myt 

[0 0 2 8] 

mm v - if ±mm* A s 3/2 * fe & 2 h 11/2 t* & u , mm u - if rmmt 4 1 g/2 

[0 0 2 9] 

i&SEHl ©JSfja#SS:1ifiRi-SiBfrja^©tft*tt9 6 0~9 8 5 nm 
T*&»J, tJfl2jSl2©®@#®S:«^ > r*ae^(Z)tat«l±7 8 0~79 Onmffe 

tf>MUi7 9 5-8 0 5 nmt»y, 2 <Z)®jg#S&*^-5©je3fc©?SE 

^«7 8 0-7 9 0 nmt'feSl^tfSI £2>W* LV% 0 
[0 0 3 0] 
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[0 0 3 1 ] 

(« l oiMMJ&M) 

-If ft (JMft) {Ci:^^S# (a, a*, a' ' ) , £ 2 (DBM^®. £ 
b-ifft (fifrjgft) lZ£Z>m® (b, b' , b* ' ), £J:tfl620~172 
OnmfMlt'feS ( 4s 3/2^ 2h 11/2 ) 1 9/2^ (d> e) 

( 4 ii5/ 2 ) ^ i/-if_Lm^ ( 4 s 3/2 , 2 h 11/2 ) mmm 
tenants u—vrmtiL ( 4 i g / 2 ) fcfcitra.T, u— tf±^i: i/-fr*fit 

©W©»»CJ:y»^Lfe«3tSiRJR-rs, M#cSSM_t*Pte ( 4l g/ 2 > ^® 
[0 0 3 2] 

a 

[0 0 3 3] 

o^lMaisi:, ^©M-^^ic, lg2©Jij|aftM4;^mtt£*i£IMft 
SrS e>JC^«S-&«« 2 5 i:, «#3feS:Ji«S-B:-6it«jSE#Tf 

[0 0 3 4] 
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jjty (Er 3+ ) j^asatistiT^y. 77>f rtm®t&MmzMm,2tiT^2> 0 r 
©fH77^Ain sianstifex^/^ 2 o o o p p nu nri^ 

4. 4/tm, *$#5. 2mT*&£o 
[0 0 3 5] 

mMU£mmw;Mm.mz£v, mm±&&<z> A s 3/2 . 2 H 11/2 ^nj^±©m& 

(D 4 F 7/2 (c^:;i/^»5'A>f (J£*T> #fc r^7h>j £vO„ ) &Sfrj@U ( 4 
S 3/2' 2h 11/2 ) ^ 4 I 9 / 2 ® t;: ^«^&^t?^^?^5:^t- ^Ix-if^^m 
WtSItA«?tS. ^(Di^^ift&tt £ U— tffti: ITU 53 
0 nm^ (510~5 5 0 nm) , 800 n (7 8 0~810nm) , 33 <fc 
t>*9 7 0 nm^f (960 — 9 8 5nm) (DWt&O) fcftJffi^S Zl £ tfnSM 

X°$>Z> B Z.tl*o<Dftm(DU-*?yblZ&*), 01 (Da (5 3 0 nmW3t), a 
* (9 7 0 nmM)t) , a' ' (8 0 0 nmfip) (3tlf&lT, 
U-if±ip&© ( 4 S 3/2 , 2 H n/2 ) £ U-^rm&<D A l 2j2 £.<DmKR1&ftl$ 

&&j&?2> (a* • *B"?mm&m*. ; ymmz^^m^^mLx^^ 

) o 

[0 0 3 6] 

m2(Dmm%m4it. m2(Dmm^mnbr. A i 13/2 m&(D^^y^ 

tfT'^S, r(Z>«fc?&?£*£^£ I/-- if^LTtt, 7 2 0'nmflf ( 

710~7 3 0 nm) , 800n (7 8 0~810nm) , fe«ttf8 5 0 n 
(8 3 0~8 7 0 nm) ®$m<Z> U — !f fttffUM «rtBT*&<5o CUflfc©^ 
©I/— if^li, **l^tlBIl©b (8 5 0 nmfii)t) , b' (8 0 0 nmf 
®jg#) , b' * ( 7 2 0 n m^fifrjgft) lCj*^jl#lC «fc U , 4 I 13/2 m&<ZM 
-€-tl^tl 4 S 3/2 mfe, 2 H u/2 m^, 4 F 7/2 i&Cigf5 a 
[0 0 3 7] 

mi (Dmm^m&m-sktLT. 5 3 0 nm^ (5 1 0-5 

5 0nm), 8 0 0 nm^ (7 8 0 — 8 1 0 nm) , 9 7 0 nmf (9 6 0~9 
8 5 nm) (Dfaftfr—D*. % 2 <DmM^m<D®.-&£ It 7 2 0 nmf (710 
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~7 3 0 nm), 8 0 0 nm?| (7 8 0~810nm) , 8 5 0 n ( 8 3 0 
~8 7 0 nm) (Di^tl-fr—D fcjgft bfcift*©**^**^**. <b*l£„ 
[0 0 3 8] 

[0 0 3 9] 

m uzB-t&siz. mi<Dmmybmizm^z>m&^&<oTmmm& ( 4 i 15/2 

) ^fel/-if±fllffi ( 4 S 3/2 , 2 H n/2 ) 

V>£ 0 5 3 0 nm^©®jS^tC®jSStl«»^K:i±BIl *©a<0«8&S:jfflo , rai 
#U 9 7 0 nm#©®@}fcJCjajg3*lS$§-£tCt*ei 1 tp(D a' (£>Si&£MoT 
8 0 0 nm^©IS!fjg3ttC®je.34xS«'^JCl±Hl tfJ©a* ' 

[0 0 4 0] 

i&Ka' OM&lt, ( 4 I 15 / 2 ) ©>ftf >l±9 7 0 nmif£©I&jg3fc© 

2o©^«KU, ls-*f±m& ( 4 S 3/2 , 2 H u/2 ) ^jB&£B£*l£o 

[0 0 4 1 ] 

SB&a' ' ©*-£icj3v^%ra«iic, sjgqift ( 4 ii 5 / 2 > 

, 8 0 0 nm^<7)|5!j|33 , 6©2o(Z)^$:lSilXbTl/-if±^ ( 4s 3/2' 2h 11/ 
2 ) £T*I&£B3*l£o fc£U SS&a' 1 0>»-&tCBu ( 4 1 15/2 ) 

i -D&yt^zv&tiivr ]s-*?-fm& ( 4 i 9 / 2 ) tc®sstifc«, ^b.> 
#7*y>jBHnjc«fcoTaje«flii»iRTflifa ( 4l i3/2 ) ^^^> ^e>i^© 

8OOnmfijgy60^&l»lRLt, U-if±*ffc < 4s 3/2' 2h 11/2 ) * T * 
©IS 2*15. o*»J, lo©-^>#«Jgi$S& ( 4 ii5/ 2 ) 3^&^— ( 4 

S 3/2 , 2 H n/2 ) izMMtznzUgKiZ* 4 I g/2 £: 4 l ^/^©raox^i/^- 
^lCfSCfcx*;^-*)*, #7* J y&mz J: UUfci: LT^t>tl€>. 8 0 0 n m 

1 3 fflSE# 2003-3010866 



#2002—187988 



[0 0 4 2] 

t>T, 8 0 0 nmf fflM^^^S J: »J 9 7 0 nm^, 5 3 0 nm 
[0 0 4 3] 

[0 0 4 4] 

03H 8 0 0 nm^0ij@3t©t^i:x;i/^^A>ft>©tJKiffi*i:®i 

§^t^77T^6. HHtCfcV^T, r^^J»lR]Rj «H 1 cf^^S&a' * 
(D£f M^tl^t^^ 4 I 15/2 -* 4 I 9/2 li^t*L, rgfjg^fflMRjRj 

[0 0 4 5] 

±8B 8 0 0 n mff£j£ttffi!RJ|KS& ( 4 1 i5/2"^ 4 1 9/2^ } ^ 8 0 0 n m 

»®fitt»iRJKj» ( 4 i i3/2^ 2h ii/2 M ^ ) (r^^>A 

[0 0 4 6] 

-*f±m®.mumm (N u /N total > ztm-tzz.tizz-DxnbfrZc rrr* 
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-tS>f *K rN total J li ^ 77>f A 1 *tC^*tl«x^/lf^A 

>f fcfc, ±fa©u-if±m^M&®^ (n u /n total ) tt, 

ifipS^T-r A 1 (fi©x;i/lf ? A >f 2 OOOpp mT% 77>fAfi3^ 

5. 2mT?&S*t*i7T>r^ MC*fLT, 1 0 0 mWO^U-t'fg 

[0 0 4 7] 

iOff-KCJCitltf, H 1 C0I&|B#-M tbt8 0 0 n m*£©JifrjS3fc&Jav*fci:£ 

^7 9 5~8 0 5 nm-e&U, 3 <Z)tf»Tf We 1/ - If _W£ft iC fclfr 

^-r-5^il^*e^^)OttS&ia^©^^^ 8 0 1 nmh&£ 0 
[0 0 4 8] 

o 

[0 0 4 9] 

mv<mm^rm^L ( 4 i 13 / 2 ) e>j*y&\s-*?±mGL ( 4 s 3/2 , 2 h 11/2 ) 

mZtl2>m&*mVT^&o 8 5 0 nm#<Z>aFjg^tC®®Stl*#-^tCtt01 tf» 
©btfDJliB&SrjfioTjB^U 8 0 0 n m^<DmM^BM^ tl*»^tC 1 * 
0>b' (Z>^j&£MoT5g#U 7 2 0 nm#©®S3teK:I&iB3*lSli-£lCW:01 

[0 0 5 0] 

& ( 4 i 13/2 ) <D>(*yi*. \s—*r±m& ( 4 s 3/2 , 2 H n/2 ) «fcy±tf>m& 4 F 7 
/2 &cSfr£B£*u 7*y>«5ftllCJ:»;x*^/^-S:^oTl/— !f±!flffi ( 4 S 3/2 , 
2 H n/2 ) KM&-t&Z £&c&£ 0 Lfe^ot, B&jg3fe0>x*;i,3r-&$:& J: U 
4>&<-f £fc*MCtt, fg2(DJs&;ta#|££bT, 7 2 0 nm^cMjSHftfcfflV^ J: 
»J 8 5 0 nmf, 8 0 0 n m^I&iBft&fflV 1 **:^^* L 
[0 0 5 1] 
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iZ^k-t^oiZ, m2<DmM^®L£VXm^& U-^oat** 7 8 5 nm#S ( 
7 8 0~7 9 0 nm) il^S £ MPMt. l/V>„ 
[0 0 5 2] 

±12, Hi JCMV** 5 3 0 nmf (510~5 5 0 nm) , 800 

n (780~810nm), 9 7 0 n (960~985nm) , H2© 
BiS^IBfc LTffiVN^) 7 2 0 nm^ (7 1 0~7 3 0 nm) , 800 n (7 
80~810nm), 850 n (830~870nm) <D U—*f %mH IT 

[0 0 5 3] 

fb, &J:Z$l/--y i mjJ<D&fefc$:mz>Z. t:tfT*%, r*UC£ »J l^-^ff 
[0 0 5 4] 

5 (C, EI 2 iC^fl^— tfitW^^flUERT?. JMftiSU (9 7 0 nm) 
, ( 7 8 9 n m) ©ffi*/^ - & f ft^tl 3 7 mW, 180mWill 

, 101, ffi* & - 3 5 d B mX'. m& 1630~1660n mtf)|SH 

6 0 nmlCfcV^fIJ##4 dBf, 3 dBtfeS, W# • *tW*B»^ 

h;i/##£*lfco F OM= D • L/ (S • P) fctsa, FOM 

*A>f;*->0>iift (ppm) t?*»J, LliifCI^T-r A 1 iliB&^H^^^fflSf^M 

a (m) t^s;, sji*i87T>f a* i nmmytt:<Dm£.ftm&\w%i. um 2 ) t* 

[0 0 5 5] 
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mt £ it £ Z £ T?£ C £ F O M <D mt K tt ? Z> % !f# & L/ & £ a* "T f 9 7 
06 lC«fc*ltf, FOM#lJ6*Tt3J:tfl 0 «±T?W:frj##*£ < 3*4> L 
, SSS^FOM 3 t'*5rt)i)W 0 
[0 0 5 6] 

[0 0 5 7] 

(£2<Z)£jtt£Jlt) 

a 

[0 0 5 8] 

m «)^#a^^ 3 • ii, -e©fg^ic, 112^®^^^ 4' ^p>mi*s*i 

[0 0 5 9] 
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[0 0 6 0] 
[0 0 6 1] 

, ffi(S7T-r Afc^jiJ; »; Itt, *WH:a»lc«4>*-S. ii^m, 

[0 0 6 2] 

fcfc, 0 7}C^"f U-iFJfiI>§#§«> JgfriS^® 2 , 4. iSMM^3, 5, 
feJ:l)!i|fi7r>f/U Sr-^tfUl ©ifili^-^ hfc, Hrfi3fc» 2 ' , 4* , ^ 

V>T%i *v*. 

[0 0 6 3] 

mmyy^f * l It* iMf7Att»2 0 0 0 ppm, 37S^4. 4 ai 



1 8 



2003-3010866 



#2002—187988 

T-fm* «, x^^AjSHSS^20 0 0 ppm, nW4. 4/£m, 1 

a>®rj@3fc® 2 , 2' iCttiS9 7 0 nmf (9 6 0~9 8 5 nm) ©l/-f)fc§: 
ffilft-^^^b-^SrfflVN, i20iM4, 4' ICtti58 0 0 nmf ( 
780~790nm) CD V — J tf% i k.)&1£i~$ % y J &'7 7^"7V — J f^.^^t^. a 
[0 0 6 4] 

micoiir^^©^^ fg2<Z)Mfti*cD?&^K:ov>Tte, -hfEcDMlcpg 

[0 0 6 5] 

^i^2coM3ti2' , 4' frt>zn?ti&M-£tif=.i'—<fyb (m&yt) # 

[0 0 6 6] 

HI CDM^ 2 , 2' CDffiTJA 0 ?-*: 3 7 mW, H 2 CDl&iBftigU , 4' CD 
ftt/rtV-Z 1 8 0 mWi: U 0j^mtif£n3fS#3 , fcCDMI£ l 6 

60nm, K^$:0dBmi:lfeilt, # <b 1 3 d B T% ft/^^t 

^&&J 1 0 %T*&o£o 
[0 0 6 7] 

0 7 tc^i'-lWsSI^ Hi cDIfriB^ 2 , 2' fr<om*f£*i£i/ 
-Iffti:, H 2 cojs&IBftlU , 4' l/-ifft£#, Tat^f^fg-^ 

^i:H-CD^rfnJtCitfs7T-f A 1 , 1' * ^Wl^ ^>m1S Wi^m^M IT 

3tcDM^> ^b<&£tb<bfr--;£#\ 'ff-^^^^^lBJic-fEji-r^^^i&^acD^ 
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[0 0 6 8] 

£ ±m~eizm i nmmytm 2, 2 • \*mn 9 7 0 nmf ( 9 6 0 - 9 8 5 

®^*^ffl (9 6 0 — 9 8 5 nm) |*IfC&£ Pg »J fC £ V^TS Vn o T l^T % 

RI«IC, ±MT* Itm 2 (Dmmytm 4, 4' W|8 0 0nmf (7 8 0- 
7 9 0 nm) CD ft £ffit*t-£fit/&tCo <^T§£0£ bfe^. H 2 C7)Ifr|BftM4 

> ±IHc7)^^H (7 8 0 — 7 9 0 nm) |*ffC&£ PI »J &C £ V\TSV^CM& o T 

[0 0 6 9] 

(lg 3 C7)Sg«m) 

o 

[0 0 7 0] 

, i^5:fBlft5f^Ii o mi <Dmi&%U2frh&M1*frtc.\;-*?yt 

mmy r-r a i ^^>m*f $ nt-m^yt izm 1 ©JMftiii 2' ^<bffit*$*i£ 

fti!lU' ^^m*f$tlfel^--tfft$:$ ^(C^$i±^^2c7)M^#fi-a-?M5' 
-e CD ft if *S ^ i±-S> if 7 T-T A 1 ' t5:tbt^5 n 
[0 0 7 1 ] 

££u ^«^c7)u-ifffifii^^> ifipi^r-r a i i c7)^*#s-a-M 

#13' ZKDmiZ, m-g. 8 2 0 — 8 6 0 n mCDft tC*f-t £ W 0 . 1 %J^T"e 



ffifIE# 2003-3010866 
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[0 0 7 2] 
[0 0 7 3] 

«MC ^©M&iSBftilU, 4, 2' , 4' ^^^•n^tiffitf^ti^Mr^g^A^iif 

££>fC, ±M<D&0\Z.7 J )\,% 9 ^fgtfibtlTV^r £{Ci: U> 8 5 0 nm 
[0 0 7 4] 

1' (D&Z $r^<-rtlli, -etVtCj^CTA S Eft (if ifig SMt^M) ©Atf-fc 
if*U ##ftici-g>^^m^^® <fc3&A S EftSC <fcoTfM£*l£r il^ 
ftifipIS§&«fa»£#<b*l&< ^5. Jgf|aft©Ar7-^A S E%<D 

[0 0 7 5] 

*mwizmz>ytmmi$T*iz. ytmm^m^z>mmi&mmm~£&z> ( 4 s 3/2 , 2 

"ll^ ^lQ /2 ^ lZ ^^ x4s 3/2^ Al 13/2 m ^ m ^ L ^ 4s 3/2^ 4l 13/2 
^#JCj:§Mfi8 5 0 nmf(0@«ffi^^ 1 6 5 0 n m%<7) 

S6?£ffil<DJ:e>&C, L<&^AS Eft$r3i»f1-S^^;i/^ 9 £#ifipg7 7 -f /t 

i, i' ©ratcigg-r^ziiitcj; y, A s E3W£fjgcDtfi|ig:77-f A i * -eifiiH 
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[0 0 7 6] 

raictafi-rscr £tc iotti, §t )t i:i®^i^icef t s a s e (i 

[0 0 7 7] 

*HJfe^T*tt, »i7 7>f/Ua:, x;i/^Mt>II^2 0 0 0 p P m 
, 378*4. 4 Mm, fiS*3. 2mT?$>»J, It. x;i/bf^ 

A>ft>»H* { 2 0 0 0 ppm, 37i*4. 4 # m, SSA«5. 2mT?fi5. 
Ifc, II (D®jgft«2, 2' JCttUkR9 7 0 nm^ (960~985nm) <D 

l±i^8 0 0 nm^ (7 8 0-7 9 0 nm) Ol/-if3"6 (JB&jSft) ^ffitt-T^^ 

[0 0 7 8] 

[0 0 7 9] 

Jtttt, m3«fctf3l2<Z>fifrjg3fe«2, 4^e J ^tl J ?tim*f^nfeU-if^ (Hrj@ 
ft) A^lfe«fc^2<3Dift*#M^»3, 5 tCfcoT^tl-etl^SftStlT, if 

ji* 9 srstiftLfctfeic, hi fc^tf^oMft^' , 4* ^e>-eti-?tim*f 
atifei/— !f3tt (mmyt) ^is±i;i2«m^M3' , 5' iao 

[0 0 8 0] 

*ll ©JSfr@*6«C 2 , 2' ©ffi*;^-S:3 7mW, SB 2 0>®rjS}fc»4 , 4' © 
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totj^v-z 1 8 omwiu m^ytmi o^ffitt$n3fg#ft<£>$m£ 1 6 

6 0nm, ifii]&OdBmi:bfci:t, # "b4l£*fj#tt 1 6 d B T% %/%W8k 
8 5 0 nmf£OASE5:j||lJlfcIi:i:J:fJ, < 4s 3/2' * H ll^ ^ 1 9/2^ 

A s 3/2 - A i 13/2 mmmmmmzMLxmmt^^. ( 4 s 3/2 , 2 

H n/2 ) m^fc^^^tifcx^;i/^-^, m^KO^fr^-^^mm^M 

[0 0 8 1] 

0 8tC^t-l/-ifitifig#|«, fgltf)Mft^2, 2' 7b^ffii*£*l3I& 

m-(D^i«i{cmifiS7 r-r a i , i' ^^m-t^mism^mwL^mhx^^i^ 

[0 0 8 2] 

£^C. H8lC^i-l/--!fitiflI#|li, I&^^2, 4, M«#S^?«3, 5 
, &£Z$mm7T-<( A'l &^tff h£> JM^2' , 4' , M 

[0 0 8 3] 

±^bfeJ:e>(C 4 S3 /2 -* 4 I 15/2 S^tCj:oTM^5 5 0 nmfffi^ 
Stm^^M^tlSfeSb, 7>f;i/^ 9 tti^5 0 0~5 6 0 nnKT)^^^^ h "f 
5%©tfeoTtj:<, 3 e>lC«?^5 0 0~5 6 0 nmffl)fetS58 2 0 — 8 
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;i/#9te, ^M^ii: bt-f h 'J >y hiBI (YiGlgi) £ 

B^fc#7>r Vl/-*&££>, 1 6 5 0 nm^©ll:l3@b, $55 0 0-56 

0 nmi:$S8 2 0 — 8 6 0 nm©lS^5:Ay h £^1" £H^lC J: 

[0 0 8 4 ] 

(H4tf)§£Mm) 

a 

[0 0 8 5] 

ion, mi <7>mmftm2frbmMznf=.u-^ft*^<Dm^%Kttfo2~&z>m 

1 <DM*#fi-£-M3 *<Dm^%K, m z (Dmm%m± nt=. \s - 

[0 0 8 6] 

TVa£ 0 itipg^T-f ^ ll±> i;i/tffA^t>W2 0 0 0 ppm, 3T## 
4. 4#m, *£#5. 2mT'l)S, Hi ©®£Bftzg? 2 (Ct«S 9 7 0 n 

(9 6 0-9 8 5 n m) <D ft £ ft^l" £ V\ f2© 

fi&©3fc8U tCtt$^8 0 0 nm^ (780-790nm) (D V £ mMlT Z> 
J-ZyVyrJTl'-^Zm^. mm^%%U§ ICI«* 8 4 1 nmtf)l/ — *f 

[0 0 8 7] 
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2 <Dmnytm<Di&&ft*m^z>z a 

[0 0 8 8] 

m®a$:m^:^^^-r^^ 7X&Z> 0 MS 8 4 1 nm{C£tf& 4 S 3/2 - 4 I 13/2 
^l#raa$:s 1 (cm 2 ) fcU 4 I 13/2 ^ 4 S 3/2 31#»T®^S: s 2 (cm 2 ) i: 
Ltctg, ^<Dit s x / s 2 &, $J0. 5 5 1**5. 
[0 0 8 9] 

ak^ft-S s x / s 2 (DMMmtmO. 7 2T'fe*J, i©^^©3t©im8 4 5 
nmT^S. H!C<BI1 l®^57j:y, Sj/Sg^ftH^O. 2 J^_t 2 . 2 JSA 

[0 0 9 0] 
[0 0 9 1 ] 

U5K3D®je3t»2©.ffiiJ^ , 7-S:3 7 mW, i2©i|BM4© W^-l: 
18 0mW, 5fU#if^^M6©m^7^ 0 r7-$: 1 mWil U fl#3tI10^5>ffl 
lf$tlSf#)tfflSS5:l 6 6 0 nm, ffi^j £ - 5 d B m £ U 7c h ^, ^<b*l7c 
^J#l±2 3dBTf, ft/)^$^Wte$J2 8%"C&o7c 0 
[0 0 9 2] 

H9 icj^-ru— tfj»*B»tt, mi©i&^ai2^^miifstisjs&®^^ 
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[0 0 9 3] 
[0 0 9 4] 

*m6^JR»c^s3t7T>f a>— tm, x;i/tf ^A-f ^->^na^^2 0 0 0 

ppm, 3 71/^4. 4^m, ^3^5. 2 mT?fc*lt#l7 7>f * 1 

7^;n &M&jg-r.58k&9 7 0 nm^ (9 6 0-9 8 5 nm) <Z> U WW 

8 0 0 nm^ (780~790nm) © ft £ffitt1-£^# T^f 7 

[0 0 9 5] 

H 2 CDJMft^U fr£ ffi|*£nfclfrj£2ft&, 1/>X11' £*iofc 
Ifelc^V VU^vV^'y-l 3 SrSSiftL, *B*g7r>f A 1 ©Alf$8lCAtt"t"5 «fc 
3 IC&oTV^. i*x£<0l/>Xl 1, 11' tt, JE&itBft^2, 4 ffi 

ifstifeiaje^s:*i?<e7T>r ^ 1 (BAtJ^K&fts^fcfcicmv^tisfc©-?? 

<£> -5> ■> 

[0 0 9 6] 

0>3fcfc38ifiU $mW.&& (1 6 5 0 n m*£) CD%$:±&M~f Z> 'J7^7- 1 2 

*^«S4xtvns 0 ££&c, mmyr^/ii ©m*f*flltctt, (ie 

5 0nm^) (03fc&»#iRff*£ffi:frS9- 1 2' tfOTStlT Vn&„ 
[0 0 9 7] 
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^nmm^ntcmm^tt)^ -M.&&£mizMtt2ftf^ 1, 

yU £A*f3*lSfc, ifiPS^ 7>f A 1 (Z>ffif*iW b 1 6 5 0 nm*©7r>fAU 
[0 0 9 8] 

mi 3ii, hi 2izmLt=.Mf&<Dy{i7T4 Ai/—*nz£-DTmz>n$> u-if% 

IX^^h;i/^^t^77T^§„ BI 1 3 IC^-T J:e>lC, 0 1 2 IC^ L fcJtJ&tf) 
)t77^ A I/- if ICfcfttf, 1 6 5 1 n'mlC;i3V*T3M@£fB#2. 5nmil® 

[0 0 9 9] 
[0 10 0] 

(« 6 (Dmmmm) 

o 

[0101] 

*mMi&i&K&z>%y y J Au—*fi,*. 01 2\z^i,tc.mm,<^%yy^^^- 

if©m;^ 1 2' iCf^TnU h 5 fclSffte^tfKW-fctlTV* 

So *MMfeM(D%7 y^ AU-if<D*:(Dm<Z>Wmt, 01 2(C^L/fe^^T-r 

[0102] 

±iB©j:e>ic«i^3*ife^7T>f /tu— incfctui, 4^p>-eti 
ii' , ^^n^f>y^^7-i3, &<fct>*yy^- i 2 ^irx^xm^yy^ 

iftfilfrftW:, =3 U ^ - h IsyX 1 5 iZ J:oTW3 I 6iC$tl> 0#rte^ 1 6 IC «k o 



2 7 



£filiE# 2003-3010866 



#2 002-187988 



[0 10 3] 

Hi 5ti, 014 izmLfcrnmnytyy^ Ab— tfic «fcoTf#£4x£7 7>f /< 

l/— tfffi#3fe©«ftl. 6 5 Amjg^CD^Br^ipSSrm-r^^^T'feSo 015 
[0104] 

m^ytmnvtm&tiL (i^esa) m^%<r>m 

[0 10 5] 

I 13/2 T-&££:£IC, HI C&®jB#&£*J«^£®je3fc<Z>?fcR& 9 6 0-985 
nm£ U H52©SfjB#aS:«^*rSi!fje^©ift*S: 7 8 0-7 9 O nmfctS 
2>\ fcS^tt, il©Iil#t?:Mt5lM«S:7 9 5~8 0 5 nmt 
U m2©lffljg#©S:*^'rS®ja^<Z)«^S: 7 8 0-7 9 0 nm^tSrtlC 
«fc*J, ifil 6 5 0 nm^COP-if^^^^iCffH-r^ril^-e^So 

[an 
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[02] 
[S3] 

8 0 0 nm^(Z)JirjS3t©?ft«^X>n/^^A>f*>©l»lRW®«l^<OK«&^ 
[04] 

8 0 0 nm^igl/-f}Cj:§L/-f±!|fiI@^?:^ty5 7T^§ 0 
[B5 5] 

[06] 

0 2fc^b£i^-ififfis^c£^T, mzami&yhm&mijrty 

[07] 
[08] 
[09] 
[010] 

ai;i/ti'^A-r^>c7) 4 S3 /2 Mi: 4 l 13/2 i£ffifc<Z>l8l©gbfc • (RJR»TiB«t«:* 

[011] 

4 S 3/2^ 4 1 13/2^^^®^ s 1 ^ 4 1 13/2"* 4 S 3/2 3 ^ s 2 £: tf)i£ s x / 

. [012] 
[013] 
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EH 2 \Z7*h tc.m&.<£>%7 T 4 l/-iflCj;oT#£*lS l^-if^HS*^ h 
[Ell 4] 

0^ e> % 7 r >r - if © fa© mmmm * ^ -r m ht-& s = 

[01 5] 

mi 4 \z7*h tci&&<Dyb'7 r j * u-iftc j: oT^^tis 7 ?>f/^- if m^j 

[01 6] 

2 -+ 4 I g/2 ^#{C cfcSDSft*^ h;i/$r^t-^^^T'S>^c 



1, 


1 ' 


mn7 7 4^ 


2, 


2' 


mmytm m i ©se^so 


3, 


3' 


(S5 1 


4, 


4 ' 




5, 


5' 


» 2 



6 $|#Mtfffiftft» 

7 H 3 ©I^Mii 

8 3^7>fVU-f 

9 ^ >r ;i/ # 

i o m^wm 

11, 11* L/>X 

12 'J75 7- 
1 2' ffii;^^- 

13 af>r*n>fy*59- 

14 "7 A l/ — if^fe 

15 zr';^-hu>^: 

1 6 0#T&^ 
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[01] 



US 



2 H U / 2 - 
% 2 - 



4 F, 



9/2 " 
Al UQ- 



\JI2- 



i 13Q " 



K 



i 



▼ ▼ 



1660nm 1720nm JL 



850nm 



8 



16501111^ 



C-Band, L-Band 



a a 



$ 1 oafe^ift 
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[02] 



m i (Dmmgm&m 3 

Vl/-^ 8 



1 fi7 7 -f/< 




2 £ 1 <Dfilfog« 



[03] 
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[04] 



[05] 




800 

feS (nm) 



810 




J3to 



1630 



1640 1650 



1660 



3 
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[0 6] 




[07] 



7^/< 1 



u-9 8 



3 5' v\ 8 jfeT'-fVU-^ 
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